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CLAIMS : 

What is claimed is: 

1. A method for creating a lipidic vector for nucleic acid delivery, comprising 
the steps of 

(A) providing a nucleic acid with a polycation to condense said nucleic acid in 
a nucleic acid/polycation complex; and 

(B) combining an anionic lipidic preparation with said nucleic acid/polycation 
complex to form said lipidic vector. 

2. A method according to claim 1, wherein a ligand is added to said lipidic 
vector (i) by covalently bonding said ligand to said anionic lipidic preparation 
or to said polycation, or (ii) by mixing said ligand with said anionic lipidic 
preparation or said nucleic acid/polycation complex. 

3. A method according to claim 2, wherein said ligand is at least one selected 
from the group consisting of a tissue-specific ligand, a cellular 
receptor-targeting ligand, a fusogenic peptide, and a nucleus -targeting peptide. 

4. A method according to claim 1, wherein said polycation is selected from the 
group consisting of (1) a non- monovalent cation; (2) a cationic polymer; and (3) 
a cationic detergent. 

5. A method according to claim 1, wherein said polycation is an acid. 

6. A method according to claim 1, further comprising a step of adding a ligand 
or a combination of ligands selected from the group consisting of (a) a cellular 
receptor- targeting ligand; (2) a fusogenic ligand; (3) a nucleus -targeting 
ligand; and (4) a combination of said ligands. 

7. A lipidic vector for nucleic acid delivery, said vector being the product of 
a method according to claim 1. 

8. A method according to claim 1, wherein said polycation is selected from the 
group consisting of: polylysine, protamine, DEAE-dextran, cationized albumin, 
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polybrene, spermine, polyomi thine, a histone, a cascade amidoamine dendritic 
polymer, gramicidin S cyclic peptide, and spermidine. 

9. The method according to claim 4, wherein said non-monovalent cation is 
selected from the group consisting of Ca.sup.2+, Mg.sup.2+, Mn.sup.2+, 
Al.sup.3+, spermine and spermidine. 

10 The method according to claim 4, wherein said cationic polymer is selected 
a cationi!ed U protein Stin9 ° f P ° lylysine ' DEAE-dextran, protamine, polybrene, and 

11. The method according to claim 4, wherein said cationic detergent is selected 
from the group consisting of DC-chol and cetyltrimethylammonium bromide (CTAB) . 
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Detailed Description Text (37) : 

A Nucleic Acid Ligand or ligands in association with a Lipophilic Compound or 
Non- Immunogenic, High Molecular Weight Compound may enhance the intracellular 
delivery of the Nucleic Acid Ligand (s) over non-associated Nucleic Acid Liqand(s) 
The efficiency of delivery of the Complex to cells may be optimized by using lipid 
formulations and conditions known to enhance fusion of Liposomes with cellular 
membranes. For example, certain negatively charged lipids such as 
phosphatidylglycerol and phosphatidylserine promote fusion, especially in the 
presence of other fusogens (e.g., multivalent cations like Ca2+, free fatty acids 
lt r& u fu "°? Pf ot eins. short chain PEG, lysolecithin, detergents and surfactants) ' 
Phosphatidylethanolamine may also be included in the Liposome formulation to increase 
membrane fusion and, concomitantly, enhance cellular delivery. In addition free 
fattx acids and derivatives thereof, containing, for example, carboxylate moiitles, 
may be used to prepare pH-sensitive Liposomes which are negatively charged at hiqher 
pH and. neutral or protonated at lower pH. Such pH-sensitive Lipos omes are known to 
possess a greater tendency to fuse. — 
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CLAIMS : 



12. The process according to claim 1 or 2 wherein, the lipid component further 
comprises stearylamine, or diacyl dimethylammoniumpropane , or diacyl 
trimethylammoniumpropane . 
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TITLE: Nucleic acid ligand complexes 



Brief Summary Text (15) : 

Liposomes are a subset of these bilayer vesicles and are comprised principally of 
phospholipid molecules that contain two hydrophobic tails consisting of fatty acid 
chains. Upon exposure to water, these molecules spontaneously align to form 
spherical, bilayer membranes with the lipophilic ends of the molecules in each layer 
associated in the center of the membrane and the opposing polar ends forming the 
respective inner and outer surface of the bilayer membrane (s) . Thus, each side of the 
membrane presents a hydrophilic surface while the interior of the membrane comprises 
a lipophilic medium. These membranes may be arranged in a series of concentric, 
spherical membranes separated by thin strata of water, in a manner not dissimilar to 
the layers of an onion, around an internal aqueous space. These multilamellar 
vesicles (MLV) can be converted into small or Unilamellar Vesicles (UV) , with the 
application of a shearing force. 

Detailed Description Text (13) : 

"Liposomes" are a subset of bilayer vesicles and are comprised principally of 
phospholipid molecules which contain two hydrophobic tails consisting of long fatty 
acid chains. Upon exposure to water, these molecules spontaneously align to form a 
bilayer membrane with the lipophilic ends of the molecules in each layer associated 
in the center of the membrane and the opposing polar ends forming the respective 
inner and outer surface of the bilayer membrane. Thus, each side of the membrane 
presents a hydrophilic surface while the interior of the membrane comprises a 
lipophilic medium. These membranes when formed are generally arranged in a system of 
concentric closed membranes separated by interlamellar aqueous phases, in a manner 
not dissimilar to the layers of an onion, around an internal aqueous space. These 
multilamellar vesicles (MLV) can be converted into small or unilamellar vesicles 
(UV) , with the application of a shearing force. 

Detailed Description Text (38) : 

A Nucleic Acid Ligand or ligands in association with a Lipophilic Compound or 
Non- Immunogenic, High Molecular Weight Compound may enhance the intracellular 
delivery of the Nucleic Acid Ligand(s) over non-associated Nucleic Acid Ligand(s). 
The efficiency of delivery of the Complex to cells may be optimized by using lipid 
formulations and conditions known to enhance fusion of Liposomes with cellular 
membranes. For example, certain negatively charged lipids such as 
phosphatidylglycerol and phosphatidylserine promote fusion, especially in the 
presence of other fusogens (e.g., multivalent cations like Ca.sup.2+, free fatty 
acids, viral fusion proteins, short chain PEG, lysolecithin, detergents and 
surfactants) . Phosphatidyl thanolamine may also be included in the Liposome 
formulation to increase membrane fusion and, concomitantly, enhance cellular 
delivery. In addition, free fatty acids and derivatives thereof, containing, for 
example, carboxylate moieties, may be used to prepare pH- sensitive Liposomes which 
are negatively charged at higher pH and neutral or protonated at lower pH. Such 
pH- sensitive Liposomes are known to possess a greater tendency to fuse. 

Detailed Description Paragraph Table (1) : 

TABLE 1 

Summary of Liposome NX23 2 Preparations - Lipid compositions and mole percentage of 
NX232 Compound . sup . a M.W. A B C D E F G H 
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fractions: DSPC 790.15 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 Choi 386.7 1.0 1.0 1 0 10 10 
1.0 1.0 1.0 DOTAP 698.55 0.0 0.0 0.0 0.0 0.0012 0.003 0.006 0.012 NX232 12 424 1 
0.0003 0.0008 0.0015 0.003 0.0003 0.0008 0.0015 0.003 (NX232 mole-%:) O.Ol'o.025 0 05 
0.1 0.01 0.025 0.05 0.1 Weight Ratios: DSPC 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1 0 Choi 
0.2447 0.2447 0.2447 0.2447 0.2447 0.2447 0.2447 0.2447 DOTAP 0.0 0.0 0.0 0 0 0 0005 
0.0013 0.0027 0.0053 NX232 0.0024 0.0059 0.0118 0.0236 0.0024 0.0059 0.0118 0 0236 
Amounts per ml. sup. b : DSPC 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 Choi 4 894 4 894 
4.894 4.894 4.894 4.894 4.894 4.894 DOTAP 0.0 0.0 0.0 0.0 0.011 0.027 0 053 0 106 
NX232 0.047 0.118 0.236 0.472 0.047 0.118 0.236 0.472 

DSPC = distearoylphosphaatidylcholine; Choi = cholesterol; DOTAP = -sup. a 

l,2 dioleoyl-3-trimethylammoniumpropane. .sup.b final total concentration for all 
components = 25 mg/ml. 
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CH 
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